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1. The applicant is hereby notified that this IniBrnational Prefiminaty Ekarnining Authority transmits herewith the 
international preliminary report on patentability and its annexes, if any, established on the intamational 
application. 

2. A copy of the report ancJ its annexes, if any. is being transmitted to the intematlorial BureaM for 
commMnication to all the elected Offices. 

a. Where required by eny of the elected Offices, the International Bureau will prepare an English translation of 
the report (but not of any annexes) and wiJ] transmrt such tranelatlon to those Offices. 

4. REMINPER 

The applicant must entsr the national phase before each Diecled Office by perfonring certain acta (filing 
translations and paying national fees) within 30 months from the priority date (or iatar in some Offices) 
(Articla 39(1 )) (see also the reminder sent by the International Bureau with Fomi PCT^Ebaai ). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annoxos to the International preliminary report on patentability. It is the 
applicant's responeiisility to prepare and furnish such transtatlon directly to each elected Office concernsd. 

For further details on the applicable time limits and requirements of the elected Offices^ see Volume II of the 
PCT Applicant's Quide. 

The applicant's attention is drawn to Article 33(6) i which provides that the criteria of novelty, inventive step . 
and industrial applicability described in Article 33(2) to (4; merely serve the purposas of cntemationaf 
preliminary examination and that "any Contracting State may apply addrtional or different criteria for the 
purposes of deciding whether. In that state, the clainried inventions is patentable or nor (see also Article 
27(5)). Such additional criteria may relate, for example, to eKemptione from patentability, requirementis tor 
enabling disclosure, clarity and support for the claims. 
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1. 
2. 

a. 



This report is the inrernational preliminary examination rsport. established by this Intem^tianal Preliminary Examinina 
Authority under Articia 35 and tranfimlnfict to tha applicant accordlnQ to Article 36. 

ThiB REPORT cansifitsaf a total of 0 sheets, InclucJIng this cover sheet. 

This report is also accompanlad by ANNEXES, comprisino: 

a. B sent to the Qppfmnt Qn0 to th^ imomatfonal Bureau) a total oT 6 shaatfi. as rollows: 

IS shBQia of the dflEcription, cieims and*»r drawings which have been amendod and are the basis of this report 
andttr shawls conitalnlno rectifications auiharized by this AuihorUy (see Ftuis 70.16 and SecDon 607 of the 
ActministratlVB instnictionB). 

□ shaota which aupersede earlier sheets, bijt which this Authority considers contain an amertdfTisnt that aoBs 
beyond tha disctosure In the intemationai application as filed, as indicated in Item 4 of Box No. i and the 
Supplemental Box. 

b. P (sent io ihs tnterrmtiDrmt Bureau only) a total of (indicate type and number oj electronic carrler(s3i containinci a 

BaquencB listing andtor tables related Ihereto. in computer readable form only, ae indjcaled in the Supplemental 
Box Relating to Sequer>ce Listing (see Section aQ:& or tho Administratjwe Insimctions). 



4. This report contains indications relating to the foiiowinQ items: 

IS Box No. I Basis of the ApKnion 
□ Box No. II Priority 

Sox Mo. Ill Non-establishmenl o! opinion with regard to novefty, Inueniive step and Industrial applicability 

Uwk of tinlty of invention 

ReaEonad statement under Article 35(2) with regard to novelty. Inventive step or indusirial 
app)lcab{|}{y7 cktellons and explanations supporting such statement 

Certain documents cited 

Certain defects in the intematbnal appHcalion 



□ Box No. IV 
B Box No. V 

□ Box No, VI 

□ Box No. VII 



S Box No. viil Certain observatforiB on the international application 



Dmi^ suismisslon of mo oornand 



20,06.2005 



N^rne and mQiiino address oflne intBrnatlonal 

prellmlnfiry o¥C«rnIntnQ nuThnrlPy: 



Osta of cDinplfilton of 1ti^ report 



03.02.2006 



AuthonzBd Officer 
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BOX No. I Basis of the report 



1, With regard to the language, this report is fsaeed on the [nternatfonal application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report Is based on translations from the original language into thefoilawing language , 
whic^h is the language of a translation furnished for the purposes of; 

P international search (under Rules 12^ and 23.1 (tj)) 

□ publication of the intamatjonal application (under Plule 12.4) 

P international preliminary examination (under Rules 55.2 and^r 55.3} 

2. With regard to the oiDinenta* of the international application) this report is baaed on (replaGoruGnt sfiQots which 
have been iurnisheti to the receiving OfTtpe in response to an invitation undar Article 14 are refQrr^d to In this 
report £»s ""ofiginally fUed^ and are not annexed to this report): 



Dsacrlptlon. pages 
1-17 



as originally filed 



Claims, Numbers 

1-23 



recBlvBd on 21 .QG^DQS with letter of 20.06^005 



□ a sequence listing and>br any related tab)6(s) - see Supplemental Box Relating to Sequence Listing 

3. IS The arnendments have resulted in the cancellation of: 

□ the descriptioni pagoB 
IS the claims. Nos. 24 

□ the drawings, shdstsifigs 

□ the sequence listing (sp&cify): 

any tablB(5} related to sequence listing (specify): 

4« □ This report has been established as rf (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 7Q.2(c)). 

Q the description, pages 
Q the claims, Noe. 

□ the drawings, sheets/figs 

Q the sequence listing (specify): 

□ any table{s) related to sequence listing (specify): 



* If item 4 applies^ Bome or all of uheee Qheeta may be mar^ced "^upBrsteded. 
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Box No. Ill Non-ostabiiahment of opinion with n^gand to novaKy, invantlvfi slap and industrial 
appllcatalHty . 



1. The qu^tionfi whsTher the claimed ins/antion appears to be novel, to involve an Inventive etep (to ba non- 
QbvlauB). or to tas industrially applicable have not been examinad in raspect of: 

□ the entire international apptlcalion, 
S claims Nos. 1, 20,23 {all partially) 

bacaude; 

□ the said international application, or the said claims Noe. rajata to the following subject matter vwhich doee 
not require an International preliminary examination (specify): 

□ the description, claime or drawings (Indicate particular elementSt below} or said claims Nos, aro so uncloar 
that no meaningful opinlon could be farmed (specify): 

□ the claimB, or said d^ms Nos. are bo inadequataly supported by the description that no meaningful opinion 

" could be formed. 

IS) no international search report has been astabllBhed for the said claims Nos. 1 ,20.^3 {all partially) 

□ the nucleotide andjbr amino acid sequence listing does not comply with the standard provided for in Annex 
C of the Administrative Instaictions in that: 

the written form □ has not baan fumtsnad 

a does not comply with tiie standard 

the computer readable form □ ha$ hot been furnished 

□ does not comply with the standard 

□ the tables related to the nudeotide anclibr amino acid sequence listina. if in computer readable .form only, do 
not comply with the technical requirements provided for in Annex Obis of the Administrative Inistructions, 

□ See separate aheet for further details 
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Qox No. V Reasonfid atatemfirtt under Article 35(2) with regard m riovolty. invaniiva stap w Induatrial 
applicability; citatlonB and ejcptengtions oupftortlnfl auch statement 



1, Statamant 



Novelty (N) 


Yes: 


Claims 


1-29 




No: 


Claims 




InventiuQ gt6p (IS) 


Yes: 


Claims 


1-23 




No: 


Claims 




Industrial applicability (lA) 


Ybs: 


Claims 


1-23 




No: 


Claims 





2. Citations and explanations (Rule 70.7): 
see separata sheet 



Box No- V|H Certain cibgervatlons on the international application 



The following observations on the clarity of the claims, descrlpftion, and drawings or on the question whether the 
claims are fully supporisd by the description, are made! 

see separata sheet 
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BeltemJ 

Baeis of the report 

Amandad claims as submitted with letter of 21/06/05 
Be torn l» 

Non-establishment of opinion with regard to novelty, inventive step and Industrial 

appllcataility 

Claims 1,20 and 23 are not supported by the description as required k>y Article $ PCT, as their 
scope is broader than Justified l^y the desoription- The reasons therefor are the following: 
present claims 1 , 20 and 23 relate to an extremely large number of possible compounds. 
Support within the meaning of Article 6 PCT and/or disclosure within the meaning of Article 
5 PCT Is to be found, however, for only a very small proportion of the compounds claimed. 
Hence, the examples shown in the description describe copper plating solutions containing 
a specific aromatic halogen derivative (either aldehyde or hydroxy substituted). Substituents 
of the acetyl group and hydroxyall^l group would be considered to behave similarly to those 
exemplified compounds and thus supported by the description. 

The claims however also encompass aromatic halogen derivatives substituted with hydrogen 
only as well as aromatic iialogen derivatives substituted with alkyi group only. It Is however 
clear from the description on page 6 lines 15-20 that an hydroxy group either present in the 
compound or upon reaction with the solution is the active substance. Therefore, generalisation 
of the examples compounds to these compounds are not supported by the description. 

Re tom V 

Reasoned statement wish regard to novelty, Inventive step or industrial applicat)ility; 
citations and explanatione supporting such statement 

1 The following documents are referred to in this communication: 
D1: EP 1 300 486 A (SHIPLEY CO. L.L.C) 9 April 2003 

D2 : EP 1 300 467 A (SHIPLEY CO. L.L.Ci 9 April 2003 
D3: FR-A-2 139 724 (LABOLAC.FR) 12 January 1973 

2 Citations 

Document D1 discloses -.(the references In parentheses applying to this document): an 
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aqueous acidic solution for electmlytlcally depositing copper coatings (claim 14-23. 33-42). 
said solution containing at least one oxygen-containing, high molecular additive (page 6 I 35- 
39), at least one water soluble sulfur compound (page 6 1 27-34) and at least one aromatic 
lialogen derivative ("2-chloro-4-hydrQxybenzaldehydo''), said derivative being used at a level 
of 0.01 g/l to 20.0g/l (page S 1.27-47. example 2). The solution of D1 is suitable for depoalting 
copper onto printed circuit board material as well as for producing copper coating in vertical 
and/or horizontal conveyorized plating lines (page Q l 15-17). 

Document D2 discloses (the references in parentheses applying to this document): an 
aqueous acidic solution for electrolytically depositing copper coatings (claim 18, 23.26.28-31 
and 46), said solution containing at least one oxygen-containing, high molecular additive (page 
7 U 36-39). at least on© water soluble sulfur compound (page 7 I. 24-34) and at least one 
aromatic halogen darivattva ("4Hchloro-resorcinol. 3-chlorophenor'), said derivative being usad 
at a level of 0.01 g/l to 20,0g/I (page 6 1.46-50, examples 2 and 3). The solution of D1 is 

suitable for depositing copper onto printed circuit board material as well as for producing 
copper coating In vertical and/or horizontal conveyorized plating lines {page 9 1. 15-17). 

■ 

Document D3 discloses (the refarenceB in parentheses applying to this docunnant): an 
aqueous acidic solution for electroiytjcally depositing bright metal coatings (Abstract), said 
solution containing halogen sujbstitutad phenol ("I to V, VII and VIII") in an amount of 12 to 
20g/| (Claims 1 and 2). 

3 Novelty (Article 33(2) PCT) 

As can be seen from the above, none of the cited art discloses acidic copper solutions with 
a level of aromatic halogen derrivafive of p-005mg/l to 0.9mg/l. The subject-matter of claims 
1-23 is therefore new (Article 33(2) PCT). 

4 Inventive step (Article 33(3) PCT) 

Tha problem addressed by the present application is to provide copper solutions which 
achieve high levelling without compromising the bright appearance of the surface layer (page 
4 L 1-20). This is solved by using levels ranging from 0,005mg/l to 0.9rng/l of selected 
aromatic halogen derivative. 

D1 , considered as the closest prior art also discloses this problem (page 2 I 49-50) and 
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provides the use of substitutad aldehyde compounds, in particular aromatic halogen derivative 
at a level of O.Q1g/l to 2Qg/l (page 5 line 47), 0.1 g/I (100mg/l) being exemplified (Ex.2), 

The subject matter of claim 1 differs from that of D1 in that the substituted aromatic haiogen 
are present at a low laveL The problem is thus to find copper solution providing better 
deposition. 

The solution to this prolDlem proposed in claim 1 of the present application is considered as 
involving an inventive stop (Article 33(3) PCT) for the following reasons: 
the solution to use low levels of specific aromatic are neither disclosed nor taught in the crted 
art, let alone for providing better bright metal surface. 

The same reasoning applies mutatis mutandis to independent claims 20. 21 and 23 relating 
to the use of said solutions. 

Claims 2-1 9 and 22 are dependent claims and as such also maat the requirements of the PCT 
with respect to novelty and inventive step. 

F?o (tpm VIII 

Certain observations on the International application 

The application does not meet the requirements of Article 6 PCT. laecause claim 1 is not clear. 

The term "oxygen-containing, high molecular additive" used in claim 1 Is vague and unclear 
and leaves the reader in doubt as to the meaning of the technical feature to which it refers, 
thereby rendering the definition of the subject-matter of said claim unclear, Article 6 PCT. The 
fact that this term is used in Dl and D2. both citations being in the name of the same 
Applicant, does not imply that the term is generally Known. 

• # 

As per mentioned in point III above. It Is clear fmm the description on page 6 lines 15-2D that 
an hydroxy group either present in the compound or upon reaction with the solution is the 
active substance. Since some compounds falling within the definition of independent claim 1 
do not contain this feature it does not meet the requirement following from Article 6 PCT taken 
in combination with Rule 6.3(b) PCT that any Independent claim must contain all the technical 
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features essential to the definition of the invsntion. 

The vague and imprecise statement in tlie description on page 17 I. 28-34 implies tliat the 
subject-matter for which protection is sought may be different to that defined by the claims, 
thereby resulting in lacl< of clarity (Article 6 PCT) when used to interpret them. 
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Claims 

1 . An aqueous acidic soiuijon tor electrolytlcaliy depositing coppar coatings, 
said solution containing at least one oxygen-contajning, high nr»otecular additive 
5 and at least one water soluble suitur compound, characterized in that the 
solution additionally contains at least one aromatic halogen derivative having 
the general formula (Z) 




10 0) 



wherein 



Ri, Ra. Ra, R4. Rs and Rg are each independently radicals selected freim the 
15 group comprising hydrogen, aldehyde, acetyl, hydroxy, hydroxyalkyl having 1 — 
4 carbon atoms, alkyl having 1—4 carbon atoms and halogen, with the proviso 
that the number of radicals Ri. Rz. R2. R4. Hs and Re which are halogen ranges 

from i — 5i wKfi*^ K. 



20 y^. Th e- selut 4 on - QCcording - tQ - 6 | a t m -- l 7 <iharactariHod in thai the concentration 

Qf the at least one aromatic halogen derivative ranges from about O.OOS — about 
0.9 mg/l- 



The soluLion according to ^ny one of the preceding clgirns, characterized 
25 in that the aldehyde selected from the group comprising formyl (-CHO), 

methylfarrryl (— CHa-^HO) and ethylfoHTiyl (—CsH^-^HO). 
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a: The sotuticin according to any one of the preceding claims, chdracteri;ied 
in that alicy( fs fc>ranched or unbranched and is selected from the group 
comprising methyl, ethyl, n-propyl, /so-propyl, r^-butyl, /do-bLityl and terf-butyl. 

wfiT The solution according to any one of the preceding claims, characterized 
In that alKyl is hydroxyalkyl and that it is branched or unbranched. 



X The solution according to any one of the preceding claims, characterized 
10 in that at least one hydroxyalkyi is hydro^methyl- 

The solution according to any one of the preceding claims, characterizecj 
in that the at least one aromatic halogen deritrative is selected from ther group 



ccmphsing 



IS 



25 



20 



30 



2-chIorabenza[dehydd 

ZHdilarophenoi 

4-ch loro-3-fnethy Ip henol , 

2- ch loro-* , 5-d Imethylpheno : 
4-«hlarcK3 ,S-d imethylphanoj 
4-chiorQpheno) 

3- ehtoropheno( 

o-ch loroacetQ phenone 
2-chlorobenzyl alcohol 

4- bromo-2,fr<limethylphenol 
4-bromophenol 

2.4- dichIorQbenzyl alcohol 
2,6-dlbromQ-4Hmathylphenol 

2.5- dichloroph©nol 
3.5-dibrQmobBnzaldehyde 
2y5-cl(bromoben^oic acid 
2,4,6-TrichlorophenQl 
2.3.6-1richlQrQbBn^aldehyda. 
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jBr. The solution according to any one of the preceding claims, characterized 
in that the at least one axygen-c;ontaining, high molecuJar additive is 6^Iecrted 
from the group comprising 

5 polyvinyl alcohol 

carboxymathyl cellulose 
polyethylene glycol 
polypropylene glycol 
stearic acid polyglycol ester 
1 Q oleic acid polyglycol ester 

stearyl alcohol polyglycol ether 
nonylphsnoUpolyglycol ethei 
octanol polyalkylene glycol ether 
octanedioi-rbis-Cpoiyaikylene fjlycol ether) 

1 6 pD|y(etHylen8 g|yco|-/an-pro; ylene glycol) 

po|y(elhylene glyco1)-Za/oc/c-ooly(prapyiene glyco|)-£)/oc/c-pofy (ethylene 
glycol) and 

poiy(propy)ene glycal)<&toc/r-'Poty(ethylene glycoi)-b/bcr/r-paly (propylene 

glycol). 



2 



The solution according to any one of th& preceding claims, characterized 
in that the at least one water soluble sulfur compound Is selected from the 
group comprising organic, nitrogen-free thio compounds and the salts thereof. 

a I 

25 yCf. The solution according to claim charactenzed in that the salts contain 
alkali or earth alkali metal ions, selected from the group comprising sodium, . 
potassium, magnesium and calcium 

>T. The solution according to any one of cjaims^and K). characterized in 
30 that the at least one organic nitrogen-frea thio compound is selected from the 
group comprising 

sodium salt of 3-{ben2thiazo:yf-2-thio)-propy[sulfonic acid 
sodium salt of 3-mercaptopropane-1 -sulfonic acid 
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10 



15 



20 



26 



30 



disodium salt of thiophosphoric gcicl-OH5thyl-bIs-(w-sulfopropy|)-ester 

trisodlum salt of thiophosphoric actd-trrs-(ai*-dulfoprapyl)H3ster 

sodrum saft of ethyienedithio dipropyl sulfonic acid 

disodfum salt of bls-(p-suIfophenyJ>-dteulfide 

disodium salt of bis-(cz^-sulfopropyl)-sulffde 

disodium saft of his-(£cj-sulfopropyl)-disu|fid6 

disodium salt of bis-(aj-suffohydrDxyprQpyI)-disulfide 

disodium salt of bIs-(6u-8ulfobuty])-disuIfjde 
sodium salt of mefthyl-Cai-suifopropyD-disutfide 
sodium salt of methyl-(aj-sulfobutyl)-trlsuIfld© 

potassium salt of O-ethyl-dithiocarbonic ac;id-S-(a>«sulfopropyl)-astar 
thioglycoijc acid 



The solution according to any one of the prscading claims, charaderized 
In that acid is contained in the solution and that the acid rs sefected from the 
group comprising sulfuric acid, hydroohiorfc acid, fluobonc acid and 
methanasulfonic acid. 

/^ 

l^f. The solution according to any one of the preceding claims, characterized 
in that the solution additionally contains chloride ion^. 



The solution according to otatm ;t^, chanacteruced in that the chloride ions 
have been added to the solution in the form of sodium chloride and/or of 
hydrochloric acid. 

The solution according to any one of the preceding claims, characterized 
in that the solution additionally contains at least one organic, nitrogen* 
containing thio compound. 



AH- 



The solution acconJing to claim >S^ characterized in that the at least on© 
nitrogen-<»ntaining thio compound is selected from the group comprising 



thiourea 
tNHacetyitnipurea 
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N^rifluoroacetyl thiogr&Q 
N^eihyithiourea 
N-cyanaac5tyl thiourea 
N-allylthiourea 
5 oHtolylthiourea 

N»N'-butyiene thiourea 

thiazolldine thiol-2 
4-thiQZQline thiol-2 

?mlda^ol^clin© thiol-2-(N,N -ethylene thiourea) 
1 0 4-methyl-2-fiy rimid ine th iol 

2-lhiouracil 

j^T, The solution according to any. one of the preceding claims, characterized 
in that the solution additionally contains at least one pciymeric phenazinium 
15 compound. 

The solution according to cla'-in characterized in that the at least one 
polymeric phanaanium compound i:* selected from the group comprising 

20 polyCa-^methyl-y-dimethyianriino-S-phenyf^phenazlnium sulfate) 

po[y(2-m©thyl-7-diethylamino-5-phenyI-phena2inlum chloride) 
poly(2-methyl-7'»djmethylamjno-S-phenyl-phenazinium sulfate) 
polyi;5-methyl-7-dlmethyiamino-phenaanium acetale) 
poly(2-methy[-7-anijino-5-phenyl*phenazinium sulfiate) 

25 poly(2-mathyI-7-dimethylamlno-phenazlnlum sulfate) 

poly (7-methylamino-&-ph enyl-phanaanfum acetate) 
pD|y(7-ethylamino-2,S-d;phenyl'-phenazinium chloride) 
poly(2,8-dirnethyl-7-diethy)amlnQ-5-p-*to|yl-phenazinium chloride) 

poly(2,5.8-triphBnyl-7^imethylamlno-phena2inium sulfate) 
30 pQ|y(2,8-dim8thyl-7-amino-5-phenyl-phengzlnium sulfate) 

pQly(7-dimathylamlno-5-phenyl-phena2jnium chloride) 
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>sr The soiutiDn according to any one of the preceding dalme, characterized 
in that the solution addiUonaity contains at least one poiymeric nitrogen 
compound. 

The solution according to claim >d« characterized in that the at least one 
poiymeric nitrogen compound is selected from the group cximpriBing 
polyethylene imine, polyethylene imide, polyacrylic add amide, polypropylene 
imine, polybutylene imine, N-fnethyi polyethylene imlne» N-acetyl polyethylene 
Imine, N-butyl polyethylene imine. 



IP 



Use of the solution according to any one of claims 1 -jitffor deposfting a 
copper costing. 



2>f 



Use of the solution accordinc to > a n y ono o ^iclaim/K — SOrfor depositing 
copper onto printad circuit boanj metsnal. 

Use according to any one of :4aim6 >f and J2SL for producing copper 
coatings In vertical and/or horizontal conveyorlzed plating lines, 

23 

Ji<(. A method of electrolyticaliy depositing copper coatings on metal or pl^stic 
surfaces, comprising bringing the suj|aces into contact with the solution 
according to any one of claims 1 ->9'and electrolyticaliy depositing copper onto 
the surfaces. 
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